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(57)Abstract: k s 

PROBLEIVl TO BE SOLVED: To provide a * — — - 

semiconductor integrated circuit device that 
can prevent a chip area from increasing, cannot 
be affected by power supply noise, and can 
generate a clock where a leading phase -is 
accurately shifted by 180 degrees and an 
inverted clock. 

SOLUTION: A semiconductor integrated circuit 
device is provided with a 1/2 divider 30 for 
generating first and second dividing clock 
signals where leading phases are shifted by 
180 degrees each other by dividing an input 
clock signal by 2 and a DLL circuit 40 for 
delaying the first and second dividing clock 
signals by specific phases for the input clock 
signal before outputting. As a result, only one 
DLL circuit is required, the increase in a chip 
area can be prevented, and the number of 
delay circuits where the first and second 
dividing clock signals pass can be reduced, thus reducing the effect of i 
supply noise. 
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a. 

BtrlEl/'2^jgtS{i. ■fifriEAtJ^'n-y:?'^i-^T'Xl'-7' 

m^2y- h^<7)iiitim^imii^^tix y -y^-thx 

lufevX;$'^v^SI5coaJ^lffl*ifi-^S:B?ifElgl . 112^ 

m^^-y^m-^tLxiiits-thzt^'>^mt-r^¥^m^i 
mwizaux. 

^mmx"i^m v.x^^-^^yct. ^ (DRm:m^x'$> 
ai:ti-r-i.^iM@[Eii?§i:. 

miiE3i®$yPiaS§iO$iJffllt: i D BulE^' $ -ii.5EIs]fi& 111 

-Mw^t^ix. mm.2^^9n>y^m^^mmLx 
\i^:h-fhm2mmwt^^^hzt^i^mft^^ 

[00013 

aiCMt. DLL (De 1 ay e d Locked L 

OOP) mn-k^-fh^mwmmmnmw.i'zm'th. m 



mtli. i^y^'a-^;^DRAM (SDRA 
M) litJC^Tti. DLL (De 1 ay Locked 

Loop) \simt:mmLxf}-mr3 'y:!^m^iz{fLmm 

Ltim^^m^(^iii:h^'^-yyr^mznLxm^-ti>^ 
d (==5: T V ^-S, , DLL mS^ijiM V ^jgi^iSci^m-T ^ fz 

[00023 

[^a!*coi^{$f:i3 0 1 fifi^^coD L LllISSc7)-Mco:/c7 >y 
^HSr^r^-To 15)114', ^'n-y^Ali^N'-y K 1 5 0&:^^L 

Lxm^-t^xtim^ 1 5 2 ^ii L u r)V'7 u-y^tL 
xmwmm 5ARv^^m^i seizm^^tn. »m 
^i5eit±ti<7^9m^n'y^m-^^mtii^mm2y 
8X"i^mLx. if\-ui'U'y^m^-<7)2mtm^^^u^}i^ 
Hx\ emwt'a-v-Kji^i^coy^—'j'U'y^^zt. z. 
ti^Km.Ltzi'Y^c^ o .y ^m^<r>2wmt^-\y^v'L 

X\ 6jg^^^N-f ^''<;^H<7)^^^.y^'Xi:S:^i- 
[0003 ] IMlcom^^ u -y XJififfiJi^fl 1 5 8 
(c^^^ix. ^J^S-^J'n-yi^ZtirS-iiStlllfSl 6 0 
Sl^iJ''$-0fS 1 6 2 ^ii-pTSS$il7tm, {iifflJtK 
111 5 8t3fit*&$il&. ^^S-HJKl 6 2{iA:tlIl]f&l 
5 2JLt/ai:tlIfi]SI 1 6 8 H-coHIgS-CS,!. , W^VcM 

si5 8{i, 'f^-m^\e2^^<7)mm^fifzyz- 
n -y 9 z tw^^^^o -y xt cr>im^mi:'^^x{m 
mm^^^^Lmmmmm^ 1 6 4 (.zmi^-th, mmu 

mm>l 6 4{i:±f£fiffl^m^t::S-:r(,^T{ifflll3&«'5:< 

^j:hijmzy^~mmmmi eo<mm&^mm-t^, 

■inciioT, 3i®$ii/^r5-^'n-y^zcoS:-^±*i 
03!)i^^o-y^'XOt5r-fe±*iOfc-Si:-f-|>iolc, o 
^•9. 3i®$fifv::J^S-^'D>y^Z35>'S2ii7a-y^X(3 
*itL01-gl5i?a«y^'m-f-i^kJlJ« (iC:T'Jik = 2) iJ- 

mmth i d tc:5^5 -iistiiss i e o c7)ii@»,!,ipi^>$ij 

[0004 3 t:i^X\ UT;P:7n.y^^ftJ^$ii|,ii 
EHIK 1 5 4 {iiJ^ S -iiSllIK 1 6 0 i: n-m^x'h 
0, ®®$iJffll[s]S§l 6 4lCj:oT^S^5-ji@l3S&l 6 0 

5 4 T'SM$ix/>: 'J T)V^ uy^ *^ai^)lllK 1 6 8i=:^ 

ti!,ii^mi eaauTJui^a-y^izmmLx 

>'N--yb*17 0*-/bai:>3-t-l.. 

[0 005 3 vlCLT. :J^$-[Hl»l 6 2{±A:^lfilKl 5 

2m/iiif}^s%i6 8tm-cr>m^x'h^fzib. mm^ 

ixrzy^—7^-y9Z ifiW^9 a -y ^' X izn t T ^l-gSi? 
n -y ^ -fi^cT) k jUmSJi L ;t I^Hl-C'ti . x - ^ tll:»i^ s* 
■y HI 7G*-^>ai:^)$ixi,7-'-:?{i, ^?u•y^'A:b^^°•y 
K 1 5 OlCA:^$n§3'l-a{^'n-7^'fi-f-t=|l)«BLTi^ 
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[0006] bX'. ai:b0«§ 1 6 8X'±iiC0V 
fthm^iph^. ^ttJi. i±J:^i3l§i 6 8{clf;^ttJt 

7-'- ^ ^imth D R A M*< U T)V9 x=i-y'^, RIs 'J T 

J: o T ^;5»{t±r 2? -fe 2 t =5: -1. S)lr J? -t: ;^ 

trnom^Th^, ^lcoJ:d^j:^. micom^'litH 

:b-m^x^m^-^^tix\-^^. 

[00073 m2lim^C0DLLM^cr,^(r,-m<7)'/XD 
'yi^mt:^-t. 15)114'. 25'n'y^A:>l^N°-y H2 0 0^:n- 
LT^-t-^^^-^A* ^tlh^h^^ n? -y ^fi#<i. ^N'.y 7 T 
i: LT^tg-ri> A:^(Hl{a2 0 2 ^at 1 /2^^J1II2 0 

fi-tS- l/'2^iiL-C^^^C7-yi?S:^B!tL. 1 8 OS 
D L L T'n -y 2 0 4 cTDil® lUiiS 2 0 5 St^^im 2 0 
6i:. 0JSDLLyay;?2 3403iSISIK235at;^ 

^im2 3 6i:(;«i^^fL-?.« 
[0008] 1 8 0^DLL7^U-y^2 04C0^^Jfl§|2 
0 6 {iiifiiO^^ii 27 a -y ^ ;t ii^mm l / 8 T^^J^ 

L/c3'Kge:J'n.y2?fi-^<^lJiimn-l.^;WL-t\ 7jf 

tfO»jp^O-y2?Xii{affii:t«^tff2 08(:-«|!^$iX, 

-9u-,9z\iy^ -g® niK 2 2 0 s -mm 

K2 2 1 SriloTiiffi^n^?^. fi[fflJt®S2 0 8(ce^ 
yS-®?§2 12tiA*[g3S2 0 2St//li^( 

ass 2 1 8 1 isj-oiasgt'^) -s. . fi^jt^si 2 o 8 {s , 

^^-mk2 1 2i9i7)@®§ix/i;/5-^n-y^'Zt 
Sip 27 Q -y ^ X t C7){iffi JttSJ^flo T^tffi^ft-^^^^ 
Lii5iSiJfillH!S§2 1 4C'K*&^&„ ®E®JtiP@S§2 1 4 

5-jiE(ag§2 10,21 \ (T^mw^^wmh. uti 
izx-yx. mm'^titzy^—^n^y'?z<^±ib±jfiw 

SSti:?n-y^'Xoi:<=>±3!^0i:— Srr-l>J;3tc. 

LT^'hgS^o.y^fi-^iOk/i^ (^;T'(4k = 2) ^^-g 
®-tl.J:d(C;?'S-iiS@SS2 1 0. 2 110SM**> 

{ 0 0 0 9 3 D •/ 2? ^ iiSIsJK 2 0 5 

{i^s^s 2 10, 2 1 1 i: n-mm:h 0 , m 
'mmmt2iA{zX'3x-f^-m,2 \2tn-mm 

&t^j:hXo^zmm^tiXi5^. rS-25'a-y273&*2g 

<7iy^-M%mn2 10.21 \xmm^ti^<^f.zni 

X. ^ig2?o>y:7mg^^ii]il£lif§2 0 sx-m&^ixh 
tzib[z\SOBM%^tih:it^,zt{:^. ^OlSOJgii 
3i$ii/j:«'jS25' n y iJ'Ji O^D L Lra .y 2 3 4 coil 
©0812 1 5t:«*&$ns. 



[00 1 03 OJtDLLT'a-y:? 234<^J1S2 36 
l±±IS£04^Ja27n -y :? 1 /ST'^J^ L 

T , ^Yu^ D -y 27{i-f-^^ 1 mm^^^-( u^fvux\ im 

^v:^h^27n-y27m-tt75i;iSB^n-l/'^/l/L-C, 7j^ffi 
:«-^N>fP^;PH<7)«£^27n«y2?Xi:Sr^fi6-r'S.. ±ie<7) 
^27o-y^'X{5{5ffllfclgJfl2 3 8lcmS^$n. 2J^S- 
2^ o -y 2? Z {±25^ 5 2 4 0 St^rJ^ S -081 2 4 
2^il-5T5iSE$ii^d^. {4m©§l2 3 8l::«*&$^T. 
y^~^^2 4 2liX:^m^2 0 2im\/2^m 

mn2 0 3-m^-))W2i8bn-c:>mnx'hh. &. 
mm^2 38ii. y^-m^2 4 2XK)<7imm^titz 
y^-'^x3y9ztmm'9xjy^xt<o{m\m^'<f-> 
x^mmm^^'^Lmmummn2A 4 iz^i^-t^ . 
iis$ijffli@88 2 4 4 it±§d.immm^izm^\.^xwism 
i)^''j:<''j:^iTmzy^-mmms^2 4 0(r>mmSi^mm 

■rS, iflllioT, S@$iX/t^S-27n y27Z<7)i: 

■i5±3!)-''9*^'«J^^o -y ^ X£Oi:t>±*<0 t-gc-r^ J; d 

(C. OS mm^tlfzySi-9U'y^'Zi)mm9o-y 

9Xiz^Lxi'\-^9xi yifm^cr>i<.mm^m-t&xo 
\,zy i -gE0ffi 2 4 0 (7m%^im^m ^tih. 

1 0 0 1 1 3 t^hX'. a^08S2 0 5Xmm^ixfz'ri' 
Ji^n-y:?'Sr«*^$#ll>ii@0SS2 1 5.!:, 1/2^^ 
@SS 2 0 3 >()»ibC73^^Jl 27 D -y 27 ^e^i^^tl-l, S®@8§ 2 

3 5 {425^ 5 -®@iajs^ 2 4 0 h m-mm:h 0 - mm\ 
mm^2 4 4i,zX'3xyi-mMm^2 4otn-mm 
&tti:hXo\,z%m^ixxm. mmm235ti-h3 

6 0S®ji$ix/>:iJ-jg^'a'y:? ( OJS^'o-y iJ' ) j&s'JT 

/i'27a-y^i:L-c;ii:?j0Si2i8{=-efcs&$ii, a^^m 

2 1 5*^A>5 4 0JKiiM$tl^C:5i-jg27a>y27 ( 1 8 OJK 
;7n-y27) *^Rteur;U27o-/27i:LTai:^i@S§2 1 8 

iZm^^iXh. ffitl@i?§2 1 8(i±f£'jr;U270-y27S 

l/R^ U TyP27 o -y i7 -?-it-e'iit:lRl»iL-C7^-^'M-^± 
£7)7-"- 2? Sr V y 7 r 'J ^-^^ Lt , x- 2? ai:J3^N' v h' 2 2 

o**^,iH:;]-ri,. 

[00123 

[^BH*>'»^LJ:dfc-r-i>^s3 mi(7)mMmm^m^^ 

X. ai:'308Sl 1 8i*iTM>A'-^i::j:0KIByT;V27 
n -y ^' L/L'J^. Ste'J T/l^27 o 'y9<r)±-h±.t^ 
^>'>^-:?lS2»-^jiSg*JS)l>fcft, SlfeUr;!/ 
^ n y ^ (i y r)V9 Uy9 tiESItl 1 8 om.W^<^W£ 

[0 0 1 33 lI2OtM3fe08St:'{i. 18 0SDLLya 
^^^204^, 0®DLLya-y:?2 34t^1#*>. ii 
®0K2O 5, 2 1 5, 2 3 5, 25^S-iI5I@if§2 1 
1, 2 4 0:^)^ab?./wy>C. ^•y7-®«c7)Ji:;>c*.'ig{t^>ix 

-tfz. mM.^)r)V9xi-yp{t^)r}V9'ci'y9\.zn 

[00143 ^Wmt. k.Wr>f^\!zm^Xfi^i\,fzio<n 
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[00 151 

Ji. A:»3^'n-/i5'fi-^^l/24J>J^LTfiffi*iSv^{ci 

sojg-fixjtmi . m2^m^U'v9m^t:^mhi 

LTliJ:»]i- D L LBB&i: ^ W-ri. o 

[00 1 63 COidtC- A^^n.y;'fi#S-l/2^ 

^2^Jfi?a-y^(i-f-^«L. -eil-rix^DLLlIISS 

:^:-r^ tzi^. D L LIUK^i 1 igBT-Sr^^, -y 7°Bao 

[0017] i«*3S2 l:iE«i<30!lBB{±, iS^Jg 1 lEJIico 
iji^iij^Bgl^gtrij V %T , atfiS 1 / 2 ^mmi . Itf 

cnmtim^^i^M^fix ^ -y f-rs -^X^yy^^t. 

BulEA^J ^' n v ^ m^co^^m-^X'-?:^ ^yy ^UcOiH 
2y-h^cr>liitim^^:mm^tlXy-y^'thXU-y 
^HUiEHl. l?2^;ii5'D.y^'fi-^t tXliiij-rt. 

too 1 81 icoiotc, A:^Ji?n-yi5'fi-tT'Xi^-r 
y-y^^<^\i!,1jmm^^y~f-^y:^LX-?Xi^y-y 
"f-^Xyy^L. X:h^^'yPm^(DK^m^X"?Xi^ 

y -y ^^(D^timmm^^y-y- ^ txxu-ry 

•yi-^Xy-y^b. ■^X^' y -yi-UcoHitl^mm^^lii 
:frthfcib. mi , m2^m^ci-y^m^<^iL-h±:h<K) 

[00191 ms.msizwM<7mmit. m^mitf^in 
2 tmco^mii^mmmB^m.wizH . itfi go l l aifs 
a. luiam i^m^rD-y:^ m'^^mm(7)-^mmx'^m t 
xy^-9^-y'7h. ^(r>wMm^xhhmw^9r2-y7 

W7U'y9>:. (^wmm^'^ 0 wmm^ t . mzifLn 

mmmtm-mm&.t^tL. MiEigira-ii^'Q-yr^fi-t 
^:mmtxtii:^-rhmiMm\Bimt. msmmmmfsis^ 



msim2j^m^i3y^m^^mmLxiiiii-r^m2mm: 

[00 201 z<r>xoiz^ mm^m^^^ay^m^ir^m 
tfc^ s - n .y ^ 5 r s -mm-m 

mLxyi-i^a'y^tm^^uy^ft<7im.mimt:n 

1. m2mm\s\m(mms.t:um^^tzib. 

fi^'ixt:Xt\ 9uy^ m^\,zn LTBr^Ofiffl/iJtii^ 
-ThZtifiX'^h. 
[0021 1 

^M^JWn-y^EISr^-r. nm^. C:>xny^X-nJ^'y 

HI oi:i^LX9\rm^^x■Xi^flh^\■w>c^uy^m^^ 
\i. j-^'yy7bLxm.m'hx-nmm2o^mLi/2 

ii-;fS3 0{cft^$ix|,. l/2^iil|30{^, n^i? 
^'y^m^%:l/2^mLX. K^^Zimt^HmiZ 1 8 
OJE-mfc^J-^:?a>y^' (mi:i^J^^'a>y^) i:RSg^ 
Jl^'n.y:^ (ll24J-ii^'a'yi^) ti:^-th, 
jg^'a.y^tSOHDLLru>y:J'4 0cOilffiII]|S (||2 
ii^lHlgg) 4 HCffij^^^I, ^^;g:J'n.y:?«0«DLL 
rn-yi7 4 Gc7)3i®|i]g| (miSSdlK) 4 2RV^^m 
f|4 3tlffi*&$il?>. 

[00221 0J^DLL7'D-y:7 4 0cr)i»S^4 3(i± 

^^rty9 fi-to 1 mm^j^-i ]yK)vyi x\ 7 mm^xj 

9uy^m^cr)imm^^-v^)vi.x\ imm^^^^ 
v^]VH(r>mm^'o y':;xhi^m-h. ii4 (a) ic 

S^-r^Dl' ±IEc7)»JS ^ n -y XtiiiLffiJtSEts 4 4 1::^*^ 
04 (b) t;5^-r^§^5-^'D-yi7Z{Sy = - 
SSIlIg&4 5Rl/y^ -0«§4 6 ^ii-:>TiiJi$^l.7t 

:f][IIiS2 0 5.I>'l/2^^ig[Hll?&3 03tl^ai:b[lIK5 0i: 

4 4{j. 124 ih) i,z7ik-tPa^y^-\si^4eX'o<rm 
m^tifzr 5-^D.y^dZi: anitn^A 4 i o 

o .y X i: ^^fiffim^ff -5 -CfifflUfi-^^^fefig L 
ii@$IJ«(HlK4 7(C^*&i-|,, g®$ljp[nlg§4 7(±±ie 

weim5<r>7m&imm-ti>o mz^^x. m4 

( a ) . ( b ) iZfjk-tX 0 Izmm^tLtl^^ -y ^ 

d Zer>±io±i}^ 0 ^^'Sip^* D .y Xtf05:^±*>' »9 t -it 
-rsietc. oSO. ilE^^iTtrrs-^'a-y^'dZj&i 

sm^' a -y xc^ L-r i'l'gp^' a .y ^m'^<r>\imm^ 

( i it'^ k = 2 ) SS-r I. J: a (CrT 5 -ii®[El§S4 5 

[00231 i:C:'»>T\ l/2^^S30*>ib^0SI£:«- 
;M^n-y:?'2r«*&$it^gjia8l4 It. lX2^m^ 
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114 (d) t^-riD#^^jSi?a-/^ (0;S^a-y^)*< 
ijr;l/i7a-yi7i: tTtti:>:lfi]885 0lcftiii&$il, imm 
S&4 1 1 8 0Eil3^^tl./cIl4 ( e ) {l^-r*n^# 
^:J'a-y:J' ( 1 8 OJg:? C3>y ) ^iRIs'J T;Ui?n y 

LT-r-:?>>';<.±07-'-:?SryN'-y7r 'Jy^/LT, t- 

^ai:>3>'t-y K5 2*»^>ai;':-ri>. fili^>. tbitilllSls o*^ ' 
^>ai^I$^il>T-:?{i. i5'C7'y:?'A:b^'?-y HI Otc-^i. 

[00243 ZCOjiolZ. 

•hthfd^. DLLtgssj&niggSTm, ^vramco 

ii:*c^|56±-C^, t.f^. mi. |g2^5-J^^'n>y^'ft-tiO 

[0 0 2 5] aSJi, I23t^-tl/2^^jflg|3 0c0- 

Hi0m-^^®^5^-ri2-C'^>^. m9\.Z^-ti,o^Z. \/ 
2 ^JJ-jlH 3 0 Ji N A N D h 6 1 - 6 BSL^'-f 
^-69^: 0=5:1.. ff-^lN (A:^)IIIKl OJ: Oi7)^l-gl5^ 
D-y;5'fi-^)jimi>-'-bSPi^NAND>-'-h6 1, 6 
2\zmk^iXhh^\,Z. y^-^~:$' 6 9X'R'^^tlXm 
2^- h^c^NAND^-h 6 5, 6 6 . 
[00 26J NANDy-h6 1, 6 2 -ttl^'tHZliJX. 

&tii}^mi^^fl. NANDy-N6 1 , 6 2^tl^'fl(D 
ai:']<iVX^'^'yf-a?(7)NANDy-b 6 3, 6 4(::ffi 
NAND^r'-h6 3, 6 4-^iX^'tlliZliNA 
NDy-h64. 6 3'?-il-ril<^tb:»]*«tt*&$il. NA 
NDy-h6 3. 6 4'e<X'ril<7)aj^)ffl^ifi-tJ4NAN 
Dy-h65. 6 6lce^*&SilS« NANDy-h6 
7, eS-f-il-fiXt^JiNANDy-he 5. 6 6-f-n-f 
ilCDtb:tl*^fi^*^$*l. NANDy-h6 7. bS^tl-^ 

tLCDiatmmm^iiN AND-y-h 68, enzmn^^ 

[0 0 273 NANVy-he l-^6 8'^ri^ti<7)tii:fl 
fig^TiV-Kno 2~no9C^^lSLTU§. y-Fn 
o 5$rfi-t$-^^:?n-y^'i: LTIXO£fi-rh, y-Fn 
o 4 Tii^^^^' n -y izM LX{S.m^ 1 8 0 ^-Ttifz^ 

3 4 2 St/^^iiS 4 3 iz^tt^ t , KSs^^ 

o .y :7 $r®®IsIK 4 1 C«t*&-r . 

[00 283 Z(7)io^z, x-n^u-,^m^X'y^i'-:r 



V -v^^cD^ti^mm^^y-^^vyLx-^x^y^y 

^^X-y "/^L. X-n-^n-y-^ m'^<^KUm^X'-7X y 

•y^^Xy-y^L. -7X^y y^^cOiafjnWE^trlii 
:h^i>tzib. ^1. W.2^Wi^^=l'y'?m'^<r>±i^±.m 

<rmM^im\.z 1 8 oig-f 4>i-^ htix'% h . 

[ 0 0 2 9 3 HTJi. ll3t;^-t^^JiSs4 3<7)-^iB£0iJ 
Sr^-tl5]SS0T'$) 0 . 08(iia7c7)^^Jitl4 3tO^y- 

f54 3{4^|!{ONANDy-hStX>f D^l> 
3SO;<7'^>^3 0 1-3 0 3S-:afilL, fl^S 1 ( 1 

S2. sss-^^-r-s. ^45, ^scifcH^t:. #Bg^g:-t 

Alil^B<7^:^'^y^ SOKn^-nm^. B{i20g<7) 
;J?'»^3 0 2c7)iii:^lft-tt'S>>9, ^fi-^iS^giSdSC 

^ S.i/=-f > A- ^ J; 0 3 fSL<r>fi ^y-^ xm,"^ 

}L\.xmux:%h, 

[0030 3 ElSti^f J:ol=, ^JiSS4 3{iA:^^'a 
•y:J'fi^S l^S^J^tT. ^l-gl5^'a-y^'{i#01 

•y':;^A'7)Vyiom^if}-^A V^}VViX\ 1 9-0 -J 9^ 

-i 9 iv^ti^xn~v-^)vi.tt£hm^^2^^m-h . t 
fz. ^mm4 3iiz<7)m^s2^zii§nmmzh^m^s 

3Sr^^-r^. fi-^S0~S3£OfiffiMf^^^ 

•tmx'hh . H^-ri. i d {amssHK 3 1 s 

;iI3{c 1 HloSiJ^T'ffiffiitSSSr^f d . ^ , fi-f - S 0 i4 
lii^iiii-C'fi-f-sitlsi^LrviS, ciiitciO, ai 
:'3lElK5 0(ci3{tsaj::'3j5'n>y^^-^(i, l^n-yi?-^ 

[00 3 1 ] tfii. ^^iifl4 3cOfi-^S2i7)Xgraa^^ 

!>. fi^S2c7)^^aS:3^'D-y^'tJi-cO;^$t 
-rhUbizX'O. 3:Pay9m<D9m^'^-y9m^izm 
mttziHli^n'y^mm^-thilbtiiX'^^, t 
fz. 'fi-tS2c7)M^a + bSr^^i>ii:l2i-5T, MJfl 

[ 0 0 3 2 ] A:J3ii]fis 2 0 . Mm\sm4 1 £^§yJ^^^3i® 
mm. 9n-y9^cDmmmmRt/iiit}mm5ocDmm 
R^ls^o^f^*^J'f•gp^ o .y ym^^2mm^eomm < 2 

n-y:J'-t^>f iOtMV^^tCti, 2yu y^-^r-( 
9/l^m<r)n^:9a y9i}^i^iiLnmmLfz(H^9n -y ^fi 

■t$r^^-f i.^tTi^'-c'i'i.o HI o<i. m-m^comm 

mm4 1 , 4 2Sl/:r'5-jlM[H]8&4 5£0-mM2ri^ 
H3-ri>fv:tf50ElT^)l. . ( a ) (4 1 b' -y F^ctjjIM 
mm (^fijlEESS) ^om^^^L. [Hill ( b ) {±^(7) 

( c ) iiM^^mm^^mmm^f^Ltz^<7)m^bWs 
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t0033]lll0 (a) iZyr^-tX o iZ. mimmm% 
ii2mcONAND1f—h 4 0 1 i: 4 0 2 . 

-th. m\o (b ) {s. >f ^^-7'ypfi-t<^.E*vw K 

; P H =5: ^ t: fi-^<0 r iJ' -fe :^ 'fir o Sr * L 

TV^^o 'Sria. 010 (b) {ziJi^T, IN{i^{iS® 
I5|K^oA:;b«# L . tti<i>^ imwrnm^ titz 
SSHIf&cOd *>|5?!ltgt--l.*{iom{431M[HlBI*^4>Ofi-^ 

-iat^4a-2{iiai 0 ( a) t^iSV^T^ilJ-ri.y- 
KtfOjg^JgS-^Lru^. fi^oT. OUT{i::tfl!l{::|^«-r 

[0 0 34] fi^^N*^'a-U-'<;ULcOB§tc(i[±ilifl-^ 
■f-OUTJi^N-^ l^^yHC'S:^, fi-^<?&N;&V>-r V^tUT 

m^<t> \^K.f\^comzii.. xijm^ i nj&^o-u- 

C0035]^10 (a) COmmzMS^ 7';U 

^coxiim-^ii.^^iommzmm^i,i}K a^- 

O^, lai 0 ( c ) {S. 01 0 ( a ) tC^-r#{2jiM(sI 

K3 3, ^s.-mm^^3 4iz^'^-t^. mio (c) 
Tii 3 f^coPi-Tik-^ tix^-^hi}K mm^zimmcommM.i3^ 
ni^ti^ xoiz^m.mm-^tix^-^h. tfz. -f:t^-7- 

2, 4>E-3(DXoizm^h'o. ^tii^cDimirMm 

1 0 0 3 6 ] m 0 {c)X'ii. ^^co^iiLMm^mi)^ 

^^it-it^tlXa *) . -i :^--'f)i^^4> E - 2 *V\-f Ua; 

)v\^i}^h^\-{\^^)vmz^it-thh. -&mcom\MMmm 

^E-3\,txn-\yy<.)VX'hh-b^(^. ^ISiO J; 3 tc:A:tlft 
■f I N(iNAND^'-h4 0 l-iai^4 0 l-3T'jJb 
ibhflXLto. 

[0037]-:^. vS'tt'ft$ixTl^-S.4'5feO*{2:^i3K0 
J§^7).f :7.-7Vbft-t<AE-2{i>N-f K;PHT-S>S*^ 
'b. A:^]^i-i-I N{iNANDy-h4 0 1 - 2 ^Jlai-r 

nxhi>t>^h. A^lfi-^IN^NANDy-h4 0 2- 
2tjiigiLT, ai:>3<i-tOUTi:LTn-^'<;PL<7)fi 



cr>X\ CO D- L Ofi-^*^':£aico#.{a5i@[HlS§i7) 
N A N D h &t/-f N'- ^ Jli<^{E^$ ix, ^i^6<J 
^j:tii:bm^-t Lxm'Oiii^ii^. 
[ 0 0 3 8 1 ^^7)J; ^ i:. vStt-fk^^T./L-mfiSMHIK^ 
:n-L-C. A:^fi-^iN{4!ff'5il$ixl.io(zfi^f£ai§' 

-7';Pff^4iE&>'W U"<.;UHtc-r^*Hc:J; 0. Sg* 

s-S'Jiai-r-?) i: *5-r'# . 1 1' •/ n ^com®* ( mfia 

) (4 N A N D ^r'- f i; ^ ^'_ ^ c7)-^itCOfi-§-e5i 

iz^j:*). ^Lx. ^i^<^mmmsniM^^mmi,zmm- 
^mmmttiAtz^:^, 

[ 0 0 3 9 ] m 1 fi. msiz^-tmrn^^m^s^A 7co 
-m^^^^i-m%mx'hh. mmmmw4Hi.. ±ie 

2 §:®S[HllfS4 1 , 4 2. $-3^0814 5 cTj^fi® 

mm^<7)$&^-i^fmmmLtims^iz'k'^xi6 o , #sco 

iSmmm^^A S O - 2{4NANDy- h 4 3 2 - 2 
b ^ ^^-^^4 3 3 - 2T'1f U yyyx:i'yy 

(r>mmz-^ix^'hM.mizm^^^titihyyi^:x.:!>4 3 5 
-2. 437-2, 4 38-2, 439-2St/NOR 
^-h4 3 l-2Sr*LTV^^. ^^^^•^^43g_ 
2 £7)^r-_ V (4miacomfi3i?^$iJfflI[nIKoy - H 5 a - 2 
CJg^Sil, h5y>''X:?4 3 9-2O^'-h{4f^Sc0 

mimmmmm^co y - h 5 a - 5 ^i-c , lu© 

■ri.^io-fe y hft-§-0SE&tx«^>soi:, ij-^vyy-^ 
^izmm^tLX^^^, 

[0040] lai nz^^tLi>jL. oiz. tp^eoMmMM 

$IJ®[aIK4 3 0-2T-{4, \'^y=JX943 5-2<7)y 

7 - 2(3 U -fe y hfl-t 0 RO*>f*$^$ix. h yy=JX^ 
4 3 7-2(=U-fe-y hfi-^0RO*5«*&$iX. S7t#fi 

iiM$ijffliigs§4 3 0 - 2cr,m^Rmm(Dmm(DmB%<D 

-^0SES.l^'J-b >y hm-t«^RE*<m*&$itTU-|,. ^ 
7tNORy-h43 1 -2tw(4, :£fflS (pS) <7)I1|K<7) 
y-Y5a-ltm^430-2<r)y-YSa.-4<nm 
^tfiX-yi^ti^m^\<ztf:->X\^^ . 55rfc, <^R(4#fiS 

®$ijisii[Ei8§5ry-b-y mmkxmz-^^ 

[ 0 0 4 1 ] m 2{i, 0 1 1 iC^-rji@$'Ji9lHjK4 7 
OK-f^SrSiBfl-ri.^^*^*?):?^ 5i^2>^0-C'J>^. Ell 2\,Z 
TTCt^daz^ i-f U-fe-y bfi-^*R35i— ffifWt^D-lx^ 
;ULIC!5:>3, y-HSa-l. 5a-3, 5&-5ifiJ^ 
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[0 04 2] -ir«y hfi-^<zi S E*iD-^AL/PL;i;>^>yN-^ 

■ft-r-S , H 5 a - 2 7&^/N>f U-'^.yPH (C^'ft t/^co^ 

7°7 0-/r(C7 yf-$fL-S>0-r\ -te-y hfi-f-<^ S E A^o 
-^'<.;L'LtcHo/ci; Lt:i>, ^— yVP^-f-^E - i 
{in— Kyl^Lcoiit:'2b^. -etT. y-H5a-i 

0E-2**o-K;PL;&»^^>-f 

Ht^^-ft-r-l.. y-K 5 a- 2*<M^ ^'^;^H{^^Ml:L 
fccD-C'h7^^>''X:?4 3 8-2(i:7!->#:®t:5rO. -fe -y 

y-h'5a-3{ima§ixTa-^^;l^Li::. 
y-F5a-4{4yN^K/i^Htc^'fl:-t-i>. Mt. y- 

K 5 a -4J5<y^-f U^jUHlZ^^tttzcD^^ifX . 

— 7';^^i^*E-2{i>'^^ U'<ji-H*>/bn— ^'<^ULt: 

i> . 0 E - 2 {4d- l.COttX'h 

[004 3] -eLT, y-H 5 a-33&<n-^^;ULt: 
^^tLfzZ t ^SttT . ^ ^^-y>m^4> E - 3 ;t>«D- 

h ^i-^ S E 0 S O 1 nVP;:^ f O HiT l ^ ifC 

■fe-y hfi-t*SE^llN'<^.SO**3cSt3VN^ l-^;UHhn 

flS E *v \-f K/i^ H (z^ -5 Sc^fia**;il<ii:*r{g!|{:: 7 h 
f t¥-5T. {iimfS0K3 l0J:|:«?Sg|^lzJ: DS® 

0 S E a?/ ^ S O iO^ NVI/^ ^ AJj-ttllf^ \> ^ , 
[0044] :^^yh7yy'm-§^ (-fe-y hff-t) ^SE 

Rv^<i>sob. :f}^>hi^^ymn (v-t-yhm-^) 4> 
10045] /j^yh^^'^y-rmui. y-fe yhfi-^ 

0RE5.l^<^ROiO^NVl';^S-3c2t:A:^-r-St. ^^>' 



i:tCiO. A^-f)Vim<l>'EtliJ\^VK)Vn\.Zt{:hn. 

cr,-( ^^-y^)um<t>EX'mi 0(c) izTjkLfzmm^^ 
z:%m-ttiimm&t: 1 m&rr-:> a^-immmmaz) 

[ 0 0 4 6 ]<>:{;. s 3 iz^-t{iLmjmm4 a <m^^ 
mm-h . &mM^A 4 jini 3 tc^-rfiffliti^ 

dl 5{l^-rJili0SS^i:*-4>=5r^. ^Mz. Hi 

3 {^^-reffijrtsfajicov . miA^^mix mm-t 

111 4t;i5V->T. #BS15-^<^>ou tSl/^ext 
(4, ^cr){4m®!H]S«T-i:b!S5-r-l.ai:'3fi-^ ( SO) fci^h 
gU^o-y^fi^ (S3 ) ^^L. fl-^<;i e X t ^^i: 

e 1 5 C5^-rtilBlfil?ISI5lc:^gi$ii|, |±5:tlfi-f-Sr^ 

[0047 ] HI 3lc^-rJ:d(c, {afflit^f|44(:0-fi 
m^gPti. 2(@ONAND^-hT«§ti;^o7U <y 
r7n>yr[H]gg4 2 lStX4 2 2, ^cn^^^-j^^ 

^■^±m-hm^424. i'hgP:J'a-y^'fi#<^extS: 
#{SLjljii:^iitjiM§-li-|>S®lH3l?S4 2 3 , RX/m^<i> 
out 2:mfi5!SEi;t'{t3i®$-frl>SE[sJg§4 30^^ 
(®i.Tlf^$il^. 7U-y7°70 -yrtll[f§4 2 l{4-t 
dtOliH. 7U>y7°7D-yT0?S4 2 2{4+tdCO®H 

[0048] HI 4 (a) {iJtlS>ft^fi-^0ou tj&iJt 

e X t J: 0 t,{j3[ffl*J t d ^@;t■c^t^■^:'o 

-S^, •t^j:h-hm^<i> o u t;{?Jit-^<^ e X t J; 

•S>. o u t tfi^<j!> e X t Aiitn;o_i^^;pL^ 

mzit^ y U -y r7 n -y r[HlJ?§4 2 1 m/4 2 2 ioy- 
K6a-2, 6a-3, 6a-4. 6a-5{4^Tv\-Y 

[0049] fl^^ o u tj&io— K;UL*''<i>y\>f U-X. 
/l^H(C^-ffc-r^ fc. y-h'6a-4 *i>'N-f K;j^H*»^> 
n-U^;ULt:^^-ftL. y- H 6 a- Oj&^I ( t 

d) MiXXn—UKjULti^^^s^ l^^yUHK^-Sdi; 
T-. y- H 6 a - 2 ^^^-^^ h-^/UHt^i^u—U^/l-LiZ 
^-ittlo ^<^m. fi-f-*ext3!)io-K;UL*^<?>y\ 
K;PH (c^ D , ^ 1 SM^jiiiT y- H 6 a - l 
^^a-U^/l^L^^i:>/\^ U^/UHiZ^&iii^ 7 'J -y 7*7 

'fkii^t^V-i. iS^. y-H6 a-2{4o-^A;;pL. 
y— h*6a-3{4^N'f K;i/H. y— F6a-4{i:a— 
-5-LTy-F6 a- 5(4.'N-f ^'<L;l^^^J?^-^ 

■I.. 

[0050] fi^^ e X 1 3&ia-^^;W*^ii»'\>f 

U'vyUHtz^-fbL/ii^iciEtT. m4 2 4<7)aj::>7m^ 
<^ a tin - Li}^^J\>( K/p H L , y — F 
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6 a - 6 l,Z{i—f^mz^s^ K;^H^^^I>^^V^X*iEpJp 
C:c7)y-H6a-6{i:7-y^[aIK4 2 5ai>'4 
2 6<;ONANDy-h«OA*i;=5:-5TV^I.c7)T\ .TON 
A N D h i)<-mmz-iimt^tiX s 7 U ••/ y°y n -y 
r[H]S§4 2 iat^"4 2 2c7)MSSomfi^^®^7 -yf-lElSg 
4 2 5 RZ/4 2 6izm>0j2.tiZt iz^i> . ft**6<J{Z{i. 

[ 0 0 5 11 fa 1 4 ( b ) {iJt^M^ft^^ o u 

t fc i:b^s^*fi# </. e X t c7)m.Wi*mim t ( ± t d 

f*) ) T\ -ft-^.^ out *^'fi-^0 e X 1 1 {JiJU^tzn- 
^^;^L*^^>>^^ lx^;L'HtC^|,^-^^^LTV^|>, ft 
■t 0 o u t <Di:*>±*i" 0 B^^i: y- K 6 a - 1 OJi:t>± 
A* "9 l^.-iifc Ol^^HrtM^ 0 o u t D- L*- 
^,/>.-f l^^/l^H{C^>ftLJt^, S-ffi-^fli e X t:*«n7- 

yr}'yy°4 2 l oy— H 6 a - 3*^'n— K;UL*^ib>'N 
>f K/L-Hic^-ft-f-^. •/r7C?-yr4 2 2T'(i. 
y— b'6 a- l*^a— V-'syPLcoiS^cOT'. jltcy- 
h' 6 a - 4 >{^^V^'f 1/'<.;UH;&^^>D— U-'^.yl^L t^^-ftf 

-eof^. y-K6a- l**yWK;l^H3&»ii>n-U 
<;PLiC^'fl:-r-?)J&^', 7 U •/r7D>yr4 2 2C0^S{i 

y — K 6 a - 6 t^—mmz^ N -f U-^/UH iZ^j:hcr>X\ y 

-/^\smziizc7):^mtmm^tL. ai:i3fi-f-0b 

[00521014 ( c ) {i. imnmm^<t> o u t** 
it«j»*fi-f 0 e X t J; 0 i>{vi[ffl*H d imz.xmtix 

feO, 0OU tTi^flie X t J: '9^^{::o-^^/^L35>4»'^ 

e xti;J;oT2{i^7)7y >yT7 0vTIa]S&4 2 1 h4 
2 2 {^r^-fH*^'^ t T . 6 a - 3 t 6 a - 5 *</N-f h-^Jl- 

[00 53] zcDXoiz. {)mmmm^) <6ex 

-f") <?!> o u toir-i5±3t)^'0B#rBl*^'-eixJilBut::>'W 

fflfcLT7«y^tTiJ#. -?-^ii{:S^t^Tji]i$iJt^® 
S§4 7J;<?'>ybT y7"i-^*\ ^'^y h^'^y-^ 

[00 54] SI 5$r#MtT. l2ffiJt®f|44 



<r>-?>[ ^y-zmx-hh, mi stc^-ridtw. 

IfllKBlcOtilSlHlSSgSii. JK7'J>yr7n.yr4 2 7 

4 2 8i:c7)2ocOg|5:J^Sri®;tTm$ilTV'>|,. JK7 
'J -yr^a ■/r4 2 7 tJi, S 1 3c0{affiJ:b®gB*-^>O 

l±!:'3fi-¥<^ a;i^A;'jS^i. m^<l>3^i)^^-v^)VhX'h 

5 *v>^ l^'^yPH T'fc I) 3&»iIiE tTy-H7a-9Sl/ 
7 a - 11 om{a*^35E5l-n-K;ULi:^N>f Ix'^yWH 

ii<eS|54 2 Sii. JK 
7>J-y7-7a-yr4 2 70Jli:J3fi-ti:, m^4>hmf<i> 

dofi-t^S(tTiils LT tts:t]-r . 

[0055] t-f. JK7y-y7'7a>y7'4 2 7c7)i}f^ 

I) i: . y- K 7 a - 1 Mfl a- 1 0*«o— K;WL*» 
4,>'N-f K/l^HfC^-fb-ri) « -H. y- H 7 a - 1 
•fW^jtJtT, y-K7 a-5, 7 a-6, mfl 

y-K7a-8{i^'fl:L^t\ ai:;^ (y-K) 7 
a-gti^-fkit^. ai:^3 7a-i i<7);^**D-i-'<;UL 
*^4»'N-fl-'^;l/HCc:5:.S.. B#^T2t3^r-:>T. <^ 
ai^a-Kyl^LjS^ibyW U^yPHtC^-ft-T-i) t . BtIS 
T 1 -C'C7)it(^ hmzj~Y 7 a - Sti^N-^ K>l^H*>ii 
n-y'<.;ULtC. 7a-10{47a-77b«S;'fl:L^V%£7) 
T'^^-fb-lir-f , 7 a - 9l4o-U-'<;UL7&^^yN^ L-'s 
)vmz^\th^ ai:^7a-i Ki^-fbt^rv^ cT^oJrd 

tC, JK7'J yr7n-yT[H]gS4 2 7{i. fl-^«* aiOt!) 
#{:i©tTaJ:']7a-92SW/7a-l 1 *^x^^;:>'^-f 

[0 0 56] 01 i\t. mMmm%(r>ii^yYT 
rB§iOi|jf^Sr5K-r^-< Sy^ia (:^'^>hT-yT^) t- 

y-ov^cr^m^^Ti^-t^A^yymxihh, z.ixh(rm 

Sr#.^LT, 01 5(::S^-rfi«i3l54 2 8c7)if|f^^iJiBj^ 

[0 0 57 101 71^, Jt!gJ«J|lfi-t0extOSH=>_h 
*^'Ol;^^fC, Jt^M«<i-^<^ o u \.ifi%\ZXi~\^-^)V 

H. m^4> ^ti^u-V-^jV'LX'hh, y-H7a 
-1 2*^V\^U-^;UH{c::SrO. y- b' 7 a - 1 3*^o- 
K/ULtI|lI^$il. -fe-y bm#«*SOai^*SE(iJ 
K7 y >yr7a-y7"<7)«®(rjS5tT^<t-t-&*^. y-fe >y 
bfi-f-«ROai^<^.RE{47 a- 1 3;bic?-l^'<^;UL<50 

[00581 01 8(4. Jt^^Pfl^fi^<^ o u tT&^ib^S 
e X t i:{5{ar|p]^l2a-W'^UL*»<i,yN>f U-^ 
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^fl-X'^^.mm. y-h'7a-12St<7a-l 

OJi J K ^ U -y r 7 O -y >'°c7)ttl:'3*^'tiiligElCf^^-t ; 
t^j:<. fi-^^SO. <^SE. ?^ROJil>>RE{Sn- 

[ 0 0 5 9 ] H 1 9 (i. ktmfi^m^<t> out 7!?-'i:b^« 
^ifi-^ 0 e X t c?)i:-i=>_hj&^' 0 l-M LT ililT a— W'^.^W 

L. •fi-^0c*^>'N-f l^^7l--H, dy&^'a— 

-1 2*io-K;ULi3|li^$il. y-H7a-l 3*« 

EJiJ K:7!; >yr:7a-yT^4 2 7 cD^mtzjititr^^ft 
htK -fe-y h(i-^«j!>SOSlX<^.SE{jy-h'7a- 1 3 

[0 0 6 0] ^tz. mi 5tCiS. fI-^<?f>b5^t»eA^^> 
U-b-y hfi-f-^M-r'g.fraaiH]5^4 3 1 *^ll^$ixTl^ 

|>Ji-&lc{iU-b>y hm-^{SHtc3>0. ^^OieSlrt-C-abix 

2g<^mmisIiK^il (DLL) *ijfiffl$n^—fiajf: LTO 
i^y^7a-^XDRAM (SDRAM) C7)^B£Sr^-r0T 
02 lJi[l2 0c7)SDRAM(^i!j-f^S:UiBff-|.f>: 
i^cO -f 5 y A- - h T-S) ^ . 

-fi^Ji: LTOSDRAMii, mx.WUy^>{ l^^ifi 
nm^fl. 16M ■ 2^N'>^' • 8t'-y MiCDtOt LT 
«B£$ixTV'>i>. [12 Ol^^^il?)^^^, SDRAM 
{iiRfflDRAM(7)DRAM3Tl 08a, lOBbCOffe 
^7 0 y^/'N' y :7r 1 0 1 . awHT-'n— ^1 0 

^' h (THP->^>'N'y7r ) 10 3, I /'O-r— y 7 
r/V-Jy(.9 10 4, $iJffll(i-^7 -y^ 1 0 5 a, 105 
b, ^-h'U>'';?.:?l 0 6, r7^Arb*^;?.X7'>>':5' 1 

0 7 a, 1 07b ^fiixTt^^. ^TdT', /CS, /^R 
AS. /CAS, /WEJS^ii, im^<^m^i:\mKi: 

/RAS, /CAS, /WEii^li, $IJtJPfi-^^-y^l 

0 5at 1 0 5ht,zi,X-^^iriX<!K<r>a'7yYti^Xti^ 
tihtX\ ^^^^®*^'9-yf-$ixl). 
[00 6 2] TYV^^m^^t. r¥\y:?.J^'yyr 1 0 3 



Kl2 2S:{i|i.TU^, l*|gBi?n -y^^^^IslKl 2 1 
{i, ^ha5^'n«yi?lt-^CLK*><i>3l1tiOrtgi5^C7>y^{i 

^^^^•r-S.i>«ot'$>'9, t.fz. tiJ:b^5'>f 5yi/$iJ(ai[fi] 
SSI 2 2<i:, miiELT^^id^DLLIslg&^jiMLTiESi 

^htz^<7^\j<r>-x:hh . 

[00 63] I/OT-^M'-y7r/^>''X^ 1 04 
{i, ^-^K-h}^-^-7r\ 3&U^-r-r?|iJ:lD^N'-y7r 

(ai:^III«l) SlSr^Si., DRAMar 1 0 8aat/l 
<^^\it^tomPi-^^fK.tzm^\t. ^~^^'h)<^vVr'5 

mSgl 2 2*-^>0^a -y^fi-^tct*o7t;5'>f $ y^t'-r 
-:?(f^N'-y HDQ0~DQ7Sr^LTi±l:b$il-l.. t 

AtlT-^-CBCtrfc, y\--y h'DQO~DQ73&»^> 
Al^jSii/CT^-^ti. 7•'-^'A:ft^^'•y>'r 1 3S:^LT 
HSLTjLttL^, ZZX\ i?a>yi?iaS4 IJi, ai:'3^'-f 
$ yj/$lJfflI[lISS 1 2 2 *^^>#T-;5'lll:*3>''x'«y 7 r 5 1 i 

[0064] ±feSDRAMC7)i5t;^5iir)f!)'f^^ia2 1^ 

VV-K, THl^^ft-^, a^it'-^^kds.;^, x{sm 
:fi7'~^itiitii-hJ:olzmi¥'t^. 

[0065] SRAM*^f>'r'-t5'^II^ai-r%&, 3V 
^Hfl-^ (/CS, /RAS, /CAS, /WEfi-^) 
iOffl;^-&*>-^**^>T:?'-r--f7^ (ACT) nv^b'Srriv 

$rA:^3i--l.. icon-eyh', o-r Fi^;<.3&»"A:»3§tL-l. 

t S D R A M {4vS1±«® ^ 0 , a - r H 1/ X t 
V-FIS^JMlf^L-C, '7-Htl±0-b;l^'tf#&t'-y 

tcaj:':t, -byxT^rx-iMili-r-i.. 

[ 0 0 6 6 ] Mt:. X3-TY\y:XlzmmLtzU'^(Dmi^ 
^IS ( tRCD) f^tC, 'J-Hr7V>'h' (Re ad) 
3 5ATH^XS:A:tl-ri>, 3^ATh-^;^(:fie-:>T, 

L, T-'-^^N'^ryr-C-liilgL, ai:'D^^'>y7rT^Cii 
^LXiatt^f- (DQ) t37-'-^*>ai:f]$ixi>, 
-ili7)lJ)miillfflDRAMi:^<|31ti!lf^TS>i.*^, S 

•^^^')i'^^LXiii:h^tii,Zbizy^?>, ztuzx*). 

7-'-i}'^mmit^h^^'nv^iE^cLK<^mmi>z^j: 

[0067] s\:>RAy[X'<r)T9-^x\!^mz\,±3mmh 

^W^\.zLX^m^tih . m2 I {zi5\.^X . tRAC(i 
C7— Th'l'>^r^'-fe:^BtS, t C AC{i3-7ATh'^;5?. 
r^'-fe;^B#^, t AC{i^'o-y^r:7^XB#^S:^LT 
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V^i.. 1112 2{i. 112 Oc7)SDRAM<7)pa51fBS.a-itB& 
e<Jl2^-r7'o >y 9 m-^'ti 0 . S D R AMt:t>{t^VNM r 

[00 683 SDRAM-C-t03 7Ar KV-XtrMf^-f-^ 

•/i?^N'-y:7T 1 0 l{i:[12O^#BSLTiji0JL7tck^ 
2 2^fili., rtS^a.yi?^fi£lHlSSl 2 lioa 

[00693 #^>M yam^^titzif^M^^vi'y ^mmz 
m.->xmm-^ti. ^jwr<7)mzi.t^ juy'mcr)m^<7^ 

C:n^3C7)X-f -yf-^,:7a•y^>'^'•/7r 1 0 1 (F^SB^d 
.^^^^[gggl 2 1 ) T'^fiSt^fl/crtgB^a-y^J'fl-^i' 
iOfW^^i^c m2 2i<z^^-tmx'\t. ^NMr-ltcfc 
V^T. 3 7Ar H^^>'^'-y:7T 1 1 6T'rHVX{i-t?: 
mmLXn=7J^T^—fl 1 8{CTh'U;^fi-f-2riM'9, 

•T'&i-C-lTi^n^. ^^v:. ^NMr-2tc{iT-^'^^"^*iJ 
iamis&i 2 ocoi^3{)«lstt^ti. .'Mr-3Jii/o^\'-7 

7rl04 (tll:t)IlIK5 0) T^^^ilTUl.. =5:43. 
I/0>'^'■y7r 1 0 4 Cfctt^T— ^A:']>'n'-/ 7 r 1 3 

[00 7 0] -etX, #>'>MTF*>I<7)IIlgSt. ^'O-y^-'f 

^y°t<^mi^Zh^X-( ■y^^iJ'n-y^fi-f-t^IslSBtTfg 

[ 0 0 7 1 1 02 3 {i. :*c^HBt:-f^^^^f<jmmiaif§^ 

SCloit'l>tlJ^JiaiEg (T-:?ai:^I^N'-y7r ) 50cr,-m 

^m^mm-th tzi^<^mx'h ^ . n 2 2 &?/ia 2 3 

$il|)J:3{C, S2 3twtj{tl.Da t a 12M^Da t a 

2{4. -ir;pr^>f 1 1 sij-i^m^m^ti. ■ty:^Tyy' 

1 1 7i:7-'-:5'^'^":^T>ri 1 9ty-'-^^<^Um\Bl^ 
1 2 0 ^irLXtiitl^tifzMmy-'-:^l,Z<ij!Bi-hm-^X 
h'O. DatalJtU'Dat a2{i. ai:^:x-^*^Vs^ 

^fi}ia—UOl'Lcr)^l>ziimz^\>{ U-^fl^HX'hh. 
55:t3, ai:^f— U'^JUHX'iiXii—U^JVLX'ij 



20l,Zi3\>'^X. Da t a l^^vW K;UHtC. Data 
23&Jo-K;U::^:|,J:ol:^IS$iil,. Data3S 
tXData4t, D a t a 1 SlXD a t a 2 i:l3l«{;. 

•fe^uTu^f 1 1 5*»io!i;^ai$ix. -fey^ryri 1 7 
^:T-^v^'xryrl i 9hx-^^N'^siJffliiiiKi 20 

D a t a 1 RX/D a t a 2(i, iHtjf—^^iP^^^ ^'<^1^ 
H(D^lZimt>Za~U^JULX'h 0 . ^-n^-'^t^'Q 

[0 07 2 3 fi-^<^o{i:, "ii^n^ A \ y-^vmm\2 

2 (ll34'C0aiS[n]SS4 2) cotil:^]fi-§- (Ur;w^a-y 

T^>^K;I^HtC^rl»i:. D a t a 1 i: Da t a 2<7>ffi 
^g^ST-rJ'ffilft^N'-y H 5 2 (DQ0~DQ7 > Izmi^tL 
mUt. 7•'-^tlJ:»3>'^•>y F5 2{=>'WW^WHSrai 
:^-rl)^-^^S^S■r•i> i: . ^o>yi7fi-^^0*«o-K 
;VL*-^>'N-f K/l^HlZ^-fbL, y-K8a - 1 A3t?«a 
-K;UL(C. y — H 8 a - 2AifiJ\A l-^;UHt^o 
h7y;^7ry-h*^'^>tTDat a lay^Da 
t a23{>«y-HSa-3SlX8a-6W5^$ix^. 
<^m> y-h'8a- 5*«C3-K;ULtc:. y-h*8a 
-SifiJ\-{V'^)]^mzti:ht. ai:^JfflcOP^-^:t-7Wh5 

:$'82(4^7t^oT, 7■'-^al:'D>'^••y K 5 2t::{i:>N-f 

m^<t>Oti^u-v^)Vl.i,z-^j:ht. b^yx^T^'-h 

[0 0 73 3 fi-^<^ 1 8{i. ai:^3^'-f S^-^^jfflilHlSSl 
2 2 (03^'c7)ii3i[iia&4 1 ) <5oaj:J3fi# (KISUt;i^ 

-y ) {znm-Th t<30T', ai:bIIISS«0W 
■tfcLT<it§-r -SCOT'S)*). i?o-y^'fi-^<^'0(C*^L 
T{2ffi*n 8 0^M=&r-^Ti^S. ^'a-y :?^i-^<^ 1 83^)^ 
i*>±3t)*-3T^N-f P'^.^UHIZ^-I)*:. Data3i:Da 
t a4comf8*«-f-:J'aJ:'3^'«'y V52 (DQ0~DQ 
7) fiFiJ;t(f. f-:J'ai:^3^N''y K 5 2t=>'W 

u^;UHSrtti:>:-ri,J^-&^«^-r2>t. ^'a-yr^fi-f-^ 
1 8*^'n-^^;l/L7&^^»'N>f l^^/PHtZ^Mtt. y-F 
8a-l Bj5^0-U-A:;ULi:. y — h' 8 a - 2 Bj&^M-f 

ta3S.lA'Data4*V-K8a-3^t/8a-6t: 
y-K8a-5*iO-^^;PL 

tc. y-^'8a-8*s>'^^^''^^H^^^r«»^:> ai:bffl<7) 

P^^^;Ph9>->'':^:J'8 l{i^>i:=5rO. t/cNf-A- 
^^;Ph5yi/'X:?8 2{4:t7i:53r-:.T. 7-'-:?ai;J:>N°>y 

tfz. ^'a-y^'fi-f-<^ 1 8*ia-^^7UL{c^-&fc. h 
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icDat al J:Dat a 2c0ffl$g*^5 -/^^flTr-:? 
SC7)±ib±ti< 0^t=Data3tData4 c0ffi?S*<5 

c 0 0 7 5 ] mimmx'ii. :^^m<Di^mi^Mmw 

[0076] 

A:^) ^ n ^ fi^ ^ 1 / 2 LT t U3 1 8 0 
JK-TiX/t^ 1 , |g 2 ^^iH ^ a -y ^fi-t^^-tl) 1 / 2 

^lasi:, Huiesii , i^2^^^i?a.y^'fi-^-en-eii^ 

fluiEA:b ^ a -y i» fi-^tcM LTFlSc7)fl[ffifi{t®@ LT 
100 7 7] icoJ:dl::, A:^3^n-y :?ft-^^ i/2t«' 

mLx±h±m(oimf3^K\^z i s om-rnf^^ i , 
x'Ati 9xj-y9 m^-^zft Lx m^cDtiLWsrMmLxii!, 

i3-t^ fZi^. DLL 1 m^XI^P^ , f- 'y 7-®mtfo 
ti:*cSr|J6ihT'#, i/i, Hi. Il2^jl^'n.y^fl-f-c7) 

[ 0 0 7 8 ] S , mM 2 (CiefgO^BJT'Ji . 1 / 2 
^^iailti:. 1?lieA:^^D-y^fi-^T';^^-7'5-y^gI5c7) 

ai:^ffli«fi-^^y-r ^ >'^--ri)is i ^>-'~ hg^i: . luis 

miy-h^(Dlii:hm^^^1^^tlX^ y^^i>-77.^ 
y-y^^t. Bui£A:^3 a >y ^m^<^Kmm^X'^:^'9 
7 •y^lfl5<^ai:/]ffiffi<i-f r -f >'^-r-S.m2:>-'- h 
gPh. lui2ll2^'-hg|5i^ffi:^Dfi^2-fit*&$nT^-yf- 
-r-gj^U-T'^-yf-SPfcSr^t. fne-?;^:?7«y^Si50 

til:t!ffl1ifi-t^Brii£lll . %2^^^X2^y^m^}lLX 

coo 79] ;<5^J:dC, A:']^n /^fi-^-C'X^-r 
7 -y ^gl50£B:t)ffi^fi#2: ^'-T ^ LT ^J' 7 -y 
^SBT^-yf-L. A:^]i7a.y^^i-^cDRlKft^-C"7X^ 

[0 080] ^^c. msmsiztimcTi^mii. dlliu 

L-C^S-^a>y^'t. •5-<^Ke<i-^T'^)SS^^n.y 



w^^^'v^t o{afflitK^fi= o fifflib^ t . mm 

mm^nt. mmmmm^umi.zxy)md.r^- 
^'kmmLx^-fy'thm2mmwh . mummMmm 

ix. Huiam2^igi?n.y^fi^S:ii®LTai:*]-r'g.|gl 

10 081 ] CO J; ate. f^2^mi'a-^^m^-i:'^m 

L^^S-^' o >y ^' S-:J^5-SSlH]Kfc iJ^S -mSS-C'S 
® LT r 5 - i7 n -y ^ n -y ^ i: c7)fi[ffiJt!K^1t 

1 . m2mm^mcommAimmi-htzi^. :i^±**o 

cofiffiA^ 1 8 OJK-r^fcm 1 , m 2^jf ^ n -y ^'fi-^-e 
ix-fixS: A:»3 n -y fl^ti^ LTmSc^fiffl^t'ftji® 

[Hffio^m^lJiBj] 

I HI ] m^cOD L L Il]S§c7)-0iJoy D -y HT'^ ^ . 
[ la 2 ] m.^<r>D L L Isl8SOflilC0-^Jc07n >y HT^j 

•yrf'IlT'*^. 

[04] Il30^^i*cmilIl]K^M^#a5<^)fi-^^?g^ 
[US] El30^^f!|smmiIIS«^Stcfc(t^ l/2iMg 

[ la 6 ] 0 5 CO 1 / 2 ^m^(o^y- ]'<Dm^i&m^:m 
■tmx'h^. 

[ d 7 ] la 3 co^^fi:Aaii]g§^mct3{t ^^§i<^M 
CHS 1 n 7co^iis<^#y- Hco^i-t^s-^f 

[HI 0 ] *%B3cO^#f*:m«lH]E§^Bt:5D(t2)®@tHl 

B^crt-m^m^mM-thtzibcomx'}) h , 

[HI 1 ] *^HBe5¥^f*m«l3K5ISt^i5tt4ilS®J 

[H 1 2 ] HI 1 c^m&mmt(r>m^^mmi-htz»> 
<r>^^ s.y-ymx'hh. 

®ti4 4 <r>w^im^<r>-mm^-i:mm-htz^(mx' 

[HI 4 ] HI 3,<r>iSLmm(^<rm'{^^W9i'fhfz^<r> 
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mi 5] :^%m<7)^mwmmm^mmizini^Rmit 
[m 1 6 ] 0 1 5 c^m^wmza^^h j k 7 y ry 

8] HI 5cr,mm^nuc^m^^mmt^tzih<r> 

^A^y/m {ii^yvy^yn) X'hh. 

[02 01 i^w%z^^h^mmmmmm.ifm?i^iv 

h—m^ \^x<r>'^y'?x3^^'0KKm<r)mm:^-fmx' 

[112 1 3 02 OCDi^y^^n-^XDRAMOitlf^l-iKBS 
[1122] ll2 0cOi^>'^'n-?-j?.DRAMc7)Sg|51im?: 



[112 3] immz.\%h^mmm^mzmh'^ 

ibcomX'^?>. 

10 ^o./^A:b^^••y^' 

2 0 A:'](HlSS 

3 0 i/2^mm 

4 0 OJgDLLya-y:?' 

4 1.42 mmm, 
4 3 

4 4 fifflit^SI 
4 5 

4 6 ^'S-EIM 

4 7 jiESiJtPIIlK 

5 0 tti:b0S8 

5 2 T-:?ai:'3/'««y K 

6 1 ~68 NANOy-h 

6 9 yj^~^ 



[03] [04] 
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